Abstract. Our objective was to observe a new form of turbulence caused by biological effectsbiological micro-turbulence and explore its process and controlling factors. The methods used were proteus mirabilis CGCs micro-cultured to render the occurrence of the specific movement on microorganic suspension and its controlling factors were determined by comparison with the control trials. The results showed that turbulence under the microscope was generally in a mass but partially regular. It was also confirmed that the turbulence under the microscope exhibited hollow effect, temperaturedependent switching on of occurrence and self-control of suspension quantity. It is clarified that this new form of turbulence is a spontaneous and self-control process, which provides an experimental model with controllable conditions for studies of turbulence and a new way for researches on the mechanism and physiological functions of the flow of body liquid.
Introduction
During the growth of bacteria on media surface, a specific phenomenon of bacterial movement appears. This has received more and more attention in recent years [1] [2] [3] [4] . J. Henrichsen [5] divided this movement into five types: swimming, gliding, twitching, darting and swarming. Furthermore, during the growth of some kinds of bacteria, they absorb water from vapor to form suspension or even exhibit unique forms of movement. We conducted bio-wave studies using proteus mirabilis (PM) as the subject and found that the vegetable cell of this bacterium could turn into cryptic growth cell (CGC). Here, bio-wave refers to the self-organization process of rhythmic growth of bacterial population. Compared with the vegetable cell, CGC possesses special biological characteristics, namely, it is filament-shaped, active and potentially proliferative but the amount of nuclear substances increased and no marked in situ proliferation is seen. During the formation of CGC, its interstitia absorbs water to form suspension, which results in the generally confused but locally regular movement. We term this phenomenon as bio-turbulence or turbulence under microscope. No report has been found on it. In physics, many studies have been conducted on the turbulence of macro-fluid. Turbulence [6], a special type of movement in nature, is non-fixed and highly dissipative fluctuations in which both large and small whirlpools exist. It is generally composed of subsystems interacting with each other with a dimension as high as 10 10 -10 20 . It is difficult to deeply understand it for it is random and in a mass so that it becomes one of the irritating problems in natural sciences. We systematically observed the bioturbulence with microscopy and studied its controlling factors, which explores turbulence from another level and a new angle and provides an experimental model with controllable conditions for the study of turbulence. Under the microscope, the turbulence exhibits both biological and microscopic characteristics, which may provide a new way of understanding the mechanism and physiological functions of the movement of body fluid in the organisms.
Materials and Methods

MATERIALS
Bacterial Strain:
Proteus mirabilis, a clinically isolated strain, kept in our laboratory, with stable biological features.
Preparations of Culture Media
The culture media for the wave growth of the bacterium were prepared according to the method reported by Qiwang Hsu et al. [7] , the media contains: Tryptone 10 gram, Yeast Extract powder 5 gram, NaCl 10 gram, glucose 1 gram, Distilled water 1 liter, pH 7.2; the content of agarose varied from 5 gram per liter when the media is used for the micro-culture of bacteria to 20 grams when used to prepare the CGCs of PM and 0.1 gram per liter triphenyltetrazolium chloride (TTC) is needed.
Preparation of CGC of PM
It was conducted in the following procedure: After PM was inoculated on the central part of the culture media mentioned above, with 20 gram per liter agarose, the media was put into the specific culture system under the conditions as following: 40% relative humidity, average temperature 34
• C (31 • C-39 • C), time for temperature ranging from 31
• C to 39
• C 1 h and continuous air flow in the culture system. Eight hours after inoculation, colonies with a diameter of 1-2 mm were seen on the media and extended outward in the form of red-yellow alternative concentric rings at a speed of 1 ring/3 h, which is called rhythmic wave growth. The appearance of the red colony rings resulted from being reduced of TTC by bacteria. Whereas, the yellow ring of the colony represents the negative reductive reaction to TTC. The yellow ring consists of CGC of PM. CGC in the distal yellow ring was selected as the sample.
